Chemical context
The cyclam macrocycle (1,4,8,11-tetraazacyclotetradecane, C 10 H 24 N 4 ) can adopt both planar (trans) and folded (cis) configurations (Poon & Pun, 1980) . There are five conformational trans isomers for the macrocycle, which differ in the chirality of the sec-NH groups (Choi, 2009 ). The trans-I, trans-II and trans-V conformations can fold to form cis-I, cis-II and cis-V isomers, respectively (Subhan et al., 2011) . Recently, it has been reported that cyclam derivatives and their metal complexes exhibit anti-HIV activity (Ronconi & Sadler, 2007; De Clercq, 2010; Ross et al., 2012) whereby the strength of binding to the CXCR4 receptor correlates with the anti-HIV activity. The conformation of the macrocyclic ligand and the orientations of the N-H bonds are very important factors for co-receptor recognition. Therefore, a deeper knowledge of the conformation and crystal packing of metal complexes containing the cyclam ligand has become important in the development of new highly effective anti-HIV drugs that specifially target alternative events in the HIV replicative cycle (De Clercq, 2010) . In addition, counter-anionic species play an important role in chemistry, pharmacy and biology ISSN 2056-9890 (Flores- Velez et al., 1991; Fabbrizzi & Poggi, 2013) . As part of a study on the structural and supramolecular features of chromium(III) complex cations with a macrocyclic ligand and with different anions, we report here the structural characterization of trans-[Cr(NH 3 ) 2 
(cyclam)][ZnCl 4 ]ClÁH 2 O, (I).

Structural commentary
Compound (I) is another example containing a trans-[Cr(NH 3 ) 2 (cyclam)] 3+ moiety but with a different double counter-anion (Derwahl et al., 1999) . The asymmetric unit of (I) comprises four halves of the Cr III complex cations, two tetrachloridozincate anions, two chloride anions and two water molecules. The four Cr atoms are located on crystallographic centers of symmetry. Since the complex cations have molecular C i symmetry, the cyclam ligand has a trans-III conformation (Fig. 1) . In each of the complex cations, the Cr Subhan et al., 2011) . However, the Cr-N bond lengths of the secondary amine group of the cyclam ligands are slightly shorter than those of the primary amine group as determined for trans-[CrCl 2 (Me 2 tn) 2 ] 2 ZnCl 4 (Me 2 tn = 2,2-dimethylpropane-1,3-diamine; Choi et al., 2011), trans-[Cr(N 3 (Derwahl et al., 1999) . The five-membered chelate rings of the cyclam ligands adopt gauche and six-membered ring chair conformations. The tetrahedral [ZnCl 4 ] 2À anion is distorted due to its involvement in hydrogen-bonding interactions. It exhibits Zn-Cl bond lengths ranging from 2.2238 (10) to 2.3232 (8) Å and Cl-Zn-Cl angles from 105.67 (3) to 115.38 (3) .
Supramolecular features
In the crystal, the complex cations are stacked parallel to the a-axis direction. A series of N-HÁ Á ÁCl and C-HÁ Á ÁCl hydrogen bonds link the cations to neighboring anions. An extensive array of additional N-HÁ Á ÁO and O-HÁ Á ÁCl The molecular structures (drawn with displacement ellipsoids at the 50% probability level) of one independent chromium(III) complex cation, one tetrachloridozincate anion, one chloride anion and one water molecule in compound (I). The primed atoms are related by symmetry code (Àx, Ày + 1, Àz + 2). (Derwahl et al., 1999) . This dichloride perchlorate double salt and the title compound show the same trans-III conformation of the cyclam ligand, however with different hydrogen-bonding and crystal packing networks. The crystal structure of cis-[Cr(NH 3 ) 2 (cyclam)]I 3 Á-H 2 O was also found (Kukina et al., 1991) 
Synthesis and crystallization
Cyclam and CrCl 3 (THF) 3 were purchased from Stream Chemicals and used as provided. All chemicals were reagent grade materials and used without further purification. The starting material, trans-[Cr(NH 3 ) 2 (cyclam)](PF 6 )(NO 3 )Á-0.5H 2 O, was prepared according to a previously described procedure (Kane-Maguire et al., 1985) . The hexafluoridophosphate nitrate double salt (0.042 g) was dissolved in 5 ml of 0.01 M HCl and added to 2 ml of 1 M HCl containing 0.12 g of solid ZnCl 2 . The resulting solution was filtered and allowed to stand at room temperature for five days to give block-like yellow crystals of (I) suitable for X-ray structural analysis.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C-H = 0.98 Å and N-H = 0.90-0.99 Å and with U iso (H) values of 1.2 or 1.5 U eq of the parent atoms. The hydrogen atoms of water molecules were located in difference maps and restrained with O-H = 0.84 Å using DFIX and DANG commands (Sheldrick, 2015b) . (Shin et al., 2016 ); cell refinement: HKL3000sm (Otwinowski & Minor, 1997) ; data reduction: HKL3000sm (Otwinowski & Minor, 1997 ); program(s) used to solve structure: SHELXT2014 (Sheldrick, 2015a ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015b) ; molecular graphics: DIAMOND (Putz & Brandenburg, 2014) ; software used to prepare material for publication: publCIF (Westrip, 2010) . (7) 0.0014 (6) −0.0093 (6) −0.0183 (7) C2D 0.0268 (8) 0.0224 (7) 0.0427 (9) −0.0117 (6) −0.0071 (7) −0.0145 (7) C3D 0.0342 (9) 0.0152 (7) 0.0440 (10) −0.0122 (6) −0.0086 (7) −0.0037 (7) C4D 0.0209 (7) 0.0220 (7) 0.0255 (7 
